Blood pressure gauges in all experiments were leveled with the thoracic spine. The chest was then opened in the fourth right intercostal space, and the positions of the catheter tips were verified by palpation. Aortic pressure, right atria1 pressure, spinal fluid pressure, and an electrocardiogram were simultaneously recorded on a Sanborn direct-writing Polyviso. Complete atrioventricular block was accomplished in 7 of IO dogs without opening the heart by means of needle abrasion of the conduction system through the free wall of the right atrium.
This method avoids the surgical induction of tricuspid valve incompetence. Alternatively, complete heart block was accomplished surgically in three dogs through an incision in the right atrium during inflow occlusion.
The bundle of His was lacerated or damaged by the tightening of a single suture through the base of the medial leaflet of the tricuspid valve.
Premature ventricular contractions were induced by mechanical stimulation of the left ventricle with the tip of a needle.
Right heart bypass was accomplished in one dog by gravity drainage of blood from the superior and inferior venae cavae into a reservoir from which blood was returned to the right pulmonary artery by a roller pump at a rate adjusted to maintain the reservoir level constant. It varied between 0.02 set and 0.06 sec. That is, a cerebrospinal fluid pulse which was clearly venous in origin occurred simultaneously with the right atria1 pulse (a wave in Fig. 5B ) or followed it (a wave in Fig. 2A ) by 0.04 set or less.
In Fig Tall peaked c-u waves of tricuspid insufficiency were seen in the right atrium but not in the spinal fluid. A pulsus alternans observed in the central aorta, however, was mirrored in the spinal fluid. In another dog, the sinus mechanism was interrupted by mechanical stimulation of the left ventricle (Fig. 3B) . Th e s p inal fluid wave forms closely follow the arterial pattern. During the long compensatory pause ing. In Fig. ID large spinal fluid pulses are seen which correspond in time to venous a waves. The transmitted a wave is followed by a pulse of arterial origin. Yo definite venous pulse at the time of isometric ventricular systole, e.g., a c wave, is seen in the right atria1 pressure tracing.
The significant contribution of right atria1 contraction to cerebrospinal fluid pulsations in 7 of IO dogs with complete heart block is exemplified in Fig. 2A . Pulses ("a" wave equivalents) which correspond to the P waves of the electrocardiogram are clearly seen in the spinal fluid and right atria1 pressure recordings.
Large cannon "a" waves which occur when the right atrium contracts while the tricuspid val\-e is closed are also transmitted to the CSF and tend to obscure the contribution of transmitted arterial pulsations.
In another three dogs with complete heart block, however, only pulses of arterial origin could be seen in the spinal fluid pressure recording (Fig. 2B ). That these pulsations do not represent transmitted cannon a waves can be seen in this figure. The idioventricular rhythm was interrupted by mechanically induced left ventricular premature contractions.
The premature beat initiated an ineffective ventricular contraction, since it was not followed by either an aortic or a spinal fluid pulse. The premature contraction was followed by a venous cannon wave, however, indicating closure of the tricuspid valve. The well-developed atria1 cannon wave was not seen in the spinal fluid recording.
It can also be seen that the cerebrospinal fluid pulses preceded the right atria1 cannon waves.
The arterial origin of the spinal fluid pulsations is clearly seen in Figs. 3, A and B. In Fig. 3A 6A) . At 24 C, however, the arterial pressure was significantly reduced and the venous pressure was elevated. Large right atria1 a waves then predominated in the cerebrospinal fluid pressure recording, although arterial pulsations were still visible.
The effect of the rapid intravenous injection of norepinephrine in five dogs in a dose of 3 &kg is shown in Fig. 7 of the arterial pulsation to the cerebrospinal fluid, and that although the major spinal fluid pulsation is arterial in origin, smaller vibrations coincident with the right atria1 u waves can sometimes be seen. The arterial nature of the pulsation was suggested earlier by Antoni (I, 2) and Goldenshon and associates (9). Excessive damping and poor frequency responses in early manometer systems made interpretation of findings difficult. Dunbar and co-workers (6) recorded the pulse waves in the CSF in the ventricles, cisterna magna, and lumbar subarachnoid space and found them almost identical to each other and to the arterial pulse wave. No attempts were made to dissociate right atria1 and left ventricular events, however.
They disagreed with Bering's conclusions regarding the origin of the pulsations, since their studies suggested that the arteries supplying the spinal cord, rather than the choroid plexus, were the site of origin of the transmitted pulses. Recently, Hamit, Beall, and DeBakey (IO) restudied the problem and concluded that although the arterial blood pressure is important in maintaining the static pressure of the cerebrospinal fluid, the major pulsations are venous and not arterial in origin.
We would agree with Bering that in the majority of normal dogs, the major pulsation in the cerebrospinal fluid is arterial in origin. In 20 of 32 dogs, smaller waves coincident with right atria1 a or u waves could also be seen. In an occasional dog, the major pulsation seems to be venous in origin. 
